A programming language is a notation for writing programs, which are specifications of computation of algorithm. The common view is programming languages make it easier to write programs for computers, now while that is true, what is often overlooked by language designers is that the other purpose, and maintain its primary purpose, is to make it easier for people to read and understand programs. A programming language decision inherently is a multi-criterion problem. In this context, we used Fuzzy Analytic Hierarchy Process (FAHP) for selecting the best object-oriented programming language. FAHP is a useful approach for evaluating complex multiple criteria alternatives involving subjective and uncertain judgment.
Introduction
Multi-Criteria Decision-Making (MCDM) was introduced as a promising and important field of study in the early 1970's. Since then the number of contributions to theories and models, which could be used as a basis for more systematic and rational decision making with multiple criteria, has continued to grow at a steady rate.MCDM tries to find the best opinion from all of the feasible alternatives. In this study we tried to make a decision for the best object-oriented programming language. (Carlsson & Full´er,1996) .
A programming language is a notation for writing programs, which are specifications of computation of algorithm. The common view is programming languages make it easier to write programs for computers, now while that is true, what is often overlooked by language designers is that the other purpose, and maintain its primary purpose, is to make it easier for people to read and understand programs. Computer programming language is artificial languages designed to express computations that can be perform by a machine or a computer. A programming language decision inherently is a multi-criterion problem. Fuzzy Multi-Criteria Decision Making (FMCDM) is an important branch of MCDM. FMCDM methods had been developed owing to the imprecision in assessing the relative importance of attributes and the performance ratings of alternatives with respect to attributes. Imprecision may arise from a variety of reasons: unquantifiable information, incomplete information, unobtainable information and partial ignorance. Conventional MCDM methods cannot effectively handle problems with such imprecise information. To resolve this difficulty, fuzzy set theory, first introduced by Zadeh (1965) , has been popularly used. (Wu & Cheng, 2008) Additionally in many cases, the preference model of the human decision maker (DM) is uncertain, and it is relatively difficult for the DM to provide exact numerical values for the comparison ratios. (Wu & Cheng, 2008) Analytic Hierarchy Process (AHP) AHP is one of the most widely used MCDM methods. In this method, the DM performs pair-wise comparisons and, then, the pair-wise comparison matrix and the eigenvector are derived to specify the weights of each parameter in the problem. The weights guide the DM in choosing the superior alternative. (Erdebilli, 2008) Fuzzy AHP (FAHP) is a synthetic extension of classical AHP method when the fuzziness of the decision maker is considered. Here, to accommodate the acknowledged possible uncertainty in the subjective judgments to be made, a FAHP approach is adopted. The earliest work in the FAHP appeared in van Laarhoven & Pedrycz, (1983) , which utilized triangular fuzzy numbers (TFNs) to model the pair wise comparisons made in order to elicit weights of preference of the decision alternatives considered. Since then, FAHPrelated developments have been repeatedly reported in the concomitant literature; e.g., spatial allocation within FAHP (Wu & Lee & Lin, (2004) , the method of FAHP and fuzzy multiple-criteria decision-making (Hsieh & Lu & Tzeng, 2004) , and deriving priorities from FAHP (Mikhailov, 2003) . Therefore, in this paper, a hybrid model combining AHP and fuzzy set theory is proposed to avoid the pitfalls of each method and applied to select the best one among five object-oriented programming languages. The aim of this paper is to use FAHP to select best programming language providing the most satisfaction for the criteria determined. The IT managers, staff and also students in Turkey were interviewed and the most important criteria taken into account students, IT Staff and IT Managers while they were selecting their programming languages were determined by a questionnaire.
Literature Review
Numerous authors have used AHP method to rank alternatives under fuzzy environment. We will summarize these studies below.
Lee (Lee & Kang & Hsu & Hang, 2009 ) provided an analytical approach for supplier selection process in fuzzy environment. FAHP is established for evaluating suppliers according to their several aspects. Chen and Qu (Chen & Qu, 2006) , had proposed FAHP to evaluate the selection of logistics center location. Lee et al. (Lee & Kang & Change, 2009 ) developed a fuzzy multiple goal programming (FMGP) model to help downstream companies to select thin film transistor liquid crystal display (TFT-LCD) suppliers for cooperation. They applied FAHP first to analyze the importance of multiple factors by incorporating experts' opinion, and these factors include cost, yield and number of suppliers. They use multi-choice goal programming next to consider the limits of various resources and to formulate the constraints. Dagdeviren and Yuksel (2008) , developed FAHP for behavior based safety management. Nagahanumaiah et al.,(2008) , used FAHP to identify problem features for injection mold development. Duran and Aguilo (Duran & Aguilo, 2008) , used FAHP for machine-tool selection. Felix et al. (2009) identified and discussed some of the important and critical decision criteria including risk factors for the development of an efficient system for global supplier selection. They discussed Fuzzy Extended Analytic Hierarchy Process (FEAHP) based methodology to tackle the different decision criteria like cost, quality, service performance and supplier's profile including the risk factors involved in the selection of global supplier in the current business scenario. (Felix & Cgab & Niraj Kumar, 2009 ). Yang et al, proposed FAHP for vendor selection by integrated FMCDM techniques with independence and interdependence. (Yang & Chiu & Tzeng, 2008 ).
Rostamzadeh and Sofian provided a study for using 7Ms effectively to improve production systems performance with fuzzy decision making approach. (Rostamzadeh & Sofian, 2011) . In the study, first, the ratings and weights for 7M are evaluated and then MCDM model with FAHP and FTOPSIS is used. Cascales and Lamata, proposed FAHP for management maintenance processes where only linguistic information was available. (Cascales & Lamata, 2008) Buyukozkan et al. had proposed FAHP method to evaluate elogistics-based strategic alliance partners. (Buyukozkan & Feyzioglu & Nebol, 2008) .
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Jung provided an approach about integrated production-planning problem. FAHP and goal programming (GP) approach were used in this approach in order to solve this integrated production-planning problem (Jung, 2011 ). Bottani and Rizzi had used fuzzy logic to deal with vagueness of human thought and AHP to make a selection the most suitable dyad supplier/purchased item. (Bottani & Rizzi, 2008 Efendigil et al. (Efendigil & Onut & Kongar, 2008) provided a study about reverse logistics which plays an important role for customers since it provides warranty. Most of the companies outsource their reverse logistics from third-party logistics providers. In this study, the selection of third-party logistics providers is based on FAHP. Wu et al. (Wu & Lin & Chen, 2008) proposed FAHP for measurement non-profit organizational performance.
Zaerpour et al. (Zaerpour & Rabbani & Gharehgozli & Tavakkoli-Moghaddam, 2008) provided a study about strategic decision-making structure to determine make-to-order (MTO) and make-to-stock (MTS) strategy. FAHP and SWOT are used in this study. El-Baz (El-Baz, 2011) provided a study about performance measurement in supply chain systems in the manufacturing environment. Fuzzy decision making approach was chosen for the proposed model in which AHP is used. The proposed model is tested numerically. Chang et al. (Chang & Wu & Lin & Chen, 2008) , used FAHP to evaluate and controlling silicon wafer slicing quality. Chang and Wang (Chang & Wang, 2008) had proposed consistent fuzzy preference relation in a comparison matrix. Weck et al. (Weck & Klocke & Schell & Rüenauver, 1997 ) evaluated alternative production cycles using FAHP.
Kulak and Kahraman (Kulak & Kahraman, 2005) used FAHP for multi-criteria selection among transportation companies. Kuo et al. (Kuo & Chi & Kao, 2002) integrated FAHP and artificial neural network for selecting convenience store location. Cheng (Cheng, 1996) proposed a new algorithm for evaluating naval tactical missile systems by the FAHP based on grade value of membership function. Zhu et al. (Zhu & Jing & Change, 1999 ) made a discussion on the extent analysis method and applications of FAHP. Saaty (1980) proposed AHP as a decision aid to help solve unstructured problems in economics, social and management sciences. AHP has been applied in a variety of contexts: from the simple everyday problem of selecting a school to the complex problems of designing alternative future outcomes of a developing country, evaluating political candidacy, allocating energy resources, and so on. The AHP enables the decision-makers to structure a complex problem in the form of a simple hierarchy and to evaluate a large number of quantitative and qualitative factors in a systematic manner under multiple criteria environment in confliction. (Cheng & Yang & Hwang, 1999) The AHP is a general theory of measurement. It is used to derive relative priorities on absolute scale from both discrete and continuous paired comparisons in multilevel hierarchic structures. These comparisons may be taken from actual measurements or from a fundamental scale that reflects the relative strength of preferences and feelings. The AHP has a special concern with departure from consistency and the measurement of this departure, and with dependence within and between the groups of elements of its structure. It has found its widest applications in multi-criteria decision making in planning and resource allocation, and in conflict resolution. In its general form, the AHP is a nonlinear framework for carrying out both deductive and inductive thinking without use of the syllogism. This is made possible by taking several factors into consideration simultaneously, allowing for dependence and for feedback, and making numerical tradeoffs to arrive at a synthesis or conclusion. (Saaty & Vargas, 2006) The AHP techniques form a framework of the decisions that uses a one-way hierarchical relation with respect to decision layers. The hierarchy is constructed in the middle level(s), with decision alternatives at the bottom, as shown in Figure 2 . The AHP method provides a structured framework for setting priorities on each level of the hierarchy using pair-wise comparisons that are quantified using a 1-9 scale as demonstrated in Table 1 . The application of the AHP to the complex problem usually involves four major steps (Cheng & Yang & Hwang, 1999 ):
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1. Break down the complex problem into a number of small constituent elements and then structure the elements in a hierarchical form.
2. Make a series of pair wise comparisons among the elements according to a ratio scale.
3. Use the eigenvalue method to estimate the relative weights of the elements.
4. Aggregate these relative weights and synthesize them for the final measurement of given decision alternatives.
FUZZY ANALYTIC HIERARCHY METHOD (FAHP)
International Symposium of the Analytic Hierarchy Process The fuzzy AHP technique can be viewed as an advanced analytical method developed from the traditional AHP. Despite the convenience of AHP in handling both quantitative and qualitative criteria of multi-criteria decision making problems based on decision maker's judgments, fuzziness and vagueness existing in many decision-making problems may contribute to the imprecise judgments of decision makers in conventional AHP approaches (Bouyssou & Marchant & Pirlot & Perny & Tsoukias & Vincke, 2000) . So, many researchers (Boender & Graan & Lootsma, 1989) ; ; (Buckley (b), 1985) ; (Chang, 1996) ; ; (Lootsma, 1997) ; (Ribeiro, 1996) ) who have studied the fuzzy AHP which is the extension of Saaty's theory, have provided evidence that fuzzy AHP shows relatively more sufficient description of these kind of decision making processes compared to the traditional AHP methods.
In complex systems, the experiences and judgments of humans are represented by linguistic and vague patterns. Therefore, a much better representation of these linguistics can be developed as quantitative data, this type of data set is then refined by the evaluation methods of fuzzy set theory. On the other hand, the AHP method is mainly used in nearly crisp (non-fuzzy) decision applications and creates and deals with a very unbalanced scale of judgment. Therefore, the AHP method does not take into account the uncertainty associated with the mapping (Cheng & Yang & Hwang, 1999) . The AHP's subjective judgment, selection and preference of decision-makers have great influence on the success of the method. The conventional AHP still cannot reflect the human thinking style. Avoiding these risks on performance, the FAHP, a fuzzy extension of AHP, was developed to solve the hierarchical fuzzy problems. (Ozdagoglu & Ozdagoglu, 2007) In this section, we modify the selection process procedure, as shown below:
We set up the Triangular Fuzzy Numbers (TFN's). Each expert makes a pair-wise comparison of the decision criteria and gives them relative scores. The inability of AHP to deal with the impression and subjectiveness in the pair-wise comparison process has been improved in the fuzzy AHP. Instead of a crisp value, the fuzzy AHP is a range of values to incorporate the decision-makers' uncertainty. This scale has been employed in Mikhailov (2003) (1)
We establish the geometric fuzzy mean of the total row, using:
The fuzzy geometric mean of the fuzzy priority value is calculated with normalization priorities for factors using: 
Combine the entire upper values and the lower values separately, then divide them by the total sum of α value: 
The following formula is used in order to defuzzify by combining the upper limit value and the lower limit values using the optimism index (λ) [ ]
In this final stage the defuzzification values priorities are normalized using:
SELECTION CRITERIA AND ALTERNATIVES
We have five programming language alternatives. These are C++, C#, Java, Ruby, Python languages. These languages are explained briefly below.
C++
C++ was designed by Bjarne Stroustrup of AT&T Bell Laboratories. The immediate ancestor of C++ is a language called C with classes, also classes by Stroustrup in 1980. In turn, C with classes was heavily influenced by the languages C and Simula. C++ is largely a superset of C. However, in one sense, C++ is simply a better C, in that it provides type checking, overloaded functions , and many other improvements. Most importantly, C++ adds object-oriented programming feature to C. An ANSI standard for C++ was released. In addition to ANSI, C++ has been standardized by British Standard Instıtute, the German National Standards Organization and International Standards Organization, as well as others. The ISO is current maintainer of the C++ standards.
C#
C# programming refers to developing software using the C# programming language on the .NET framework developed by Microsoft Corporation. C# was developed in 2000 and Python supports multiple programming paradigms, primarily but not limited to object oriented, imperative and, to a lesser extent, functional programming. It features a fully dynamic type system and automatic memory management, similar to that of Scheme, Ruby, Perl, and Tcl. Like other dynamic languages, Python is often used as a scripting language, but is also used in a wide range of non-scripting contexts.
The reference implementation of Python (CPython) is free and open source software and has a community-based development model, as do all or nearly all of its alternative implementations. CPython is managed by the non-profit Python Software Foundation.
We have four steps for selecting the best alternative with using FAHP. These steps can be seen in Figure 3 . Academic Acceptance: It is related with finding software language books, student or academic versions of programming languages.
Industrial Acceptance: It is related with usage in business world, choice of language is performed according to the employers' request.
Software Properties: It is related with system requirements, open source coding and operating system independence.
Ease of use:
It is related with easy to use application development environment and easy to find errors.
Purpose of Language:
It is related with development of web-based applications and some specific applications.
Methodology of Language: It is related with understanding and interpretations of expressions.
Educational/Pedagogical Properties: It is related with simplicity of basis expressions, security of coding.
Ability of Language:
It is related with accessing people or tools who can support and qualified instructors
Conclusions
In this study we introduced FAHP method with the selection of object-oriented programming language. FAHP is a useful approach for evaluating complex multiple criteria alternatives involving subjective and uncertain judgment. The integration of FAHP approaches enables experts and students to efficiently select a more suitable object-oriented programming language for specific purpose and requirements. Our model's results are shown in Table 2 . 
